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QRQEDU\RQLF GDUN PDWWHU QHXWULQROHVV GRXEOH EHWD GHFD\ 2QH RI WKH PRVW LQWHUHVWLQJ SURFHVVHV SUHGLFWHG E\
6WDQGDUG0RGHO 60 LV WKH FRKHUHQW HODVWLF QHXWULQR QXFOHXV VFDWWHULQJ 'LVFRYHU\ RI WKLV SURFHVV ZRXOG JLYH
DGGLWLRQDO FRQILUPDWLRQ RI 60 DQG DOVR FRXOG EH XVHG IRU QXFOHDU UHDFWRU PRQLWRULQJ 7KLV VHDUFK UHTXLUHV
GHYHORSPHQW RI GHWHFWRUV UHVSRQVLEOH WR GLVWLQJXLVK H[WUHPHO\ UDUH HYHQWV IURP EDFNJURXQG FDXVHG E\ QDWXUDO
UDGLRDFWLYLW\DQGFRVPLFUD\V
2QHRI WKHSURPLVLQJ WHFKQRORJLHV IRU WKLV FKDOOHQJLQJ WDVN LVD WZRSKDVH HPLVVLRQGHWHFWRU WHFKQRORJ\ ,W LV
ZHOONQRZQWHFKQLTXHIRUGLUHFWGDUNPDWWHUVHDUFKLQJ5HFHQWO\5('5XVVLDQ(PLVVLRQ'HWHFWRUVFROODERUDWLRQ
SHUIRUPHGODUJHPDVVOLTXLG;HQRQHPLVVLRQGHWHFWRUIRUQHXWULQRUHVHDUFK7KLVDUWLFOHLVIRFXVHGRQWKHRQHRIWKH
SRVVLEOH VLWH IRU RXUGHWHFWRU ±.DOLQLQ1XFOHDU3RZHU3ODQW GHVLJQRI WKHGHWHFWRU DQGSULPDULO\ VLPXODWLRQVRI
H[SHFWHGVLJQDOLQFRPSDULVRQZLWKGLIIHUHQWEDFNJURXQGDUHSUHVHQWHG
6HDUFKIRUHODVWLFFRKHUHQWQHXWULQRVFDWWHULQJDW.133
2.1. Coherent scattering 











ZKHUHGF LV WKH)HUPLFRQVWDQWF(Q2) LV WKHIRUPIDFWRUDWIRXUPRPHQWXPQDQGQw=N í(1í4 sin2(șw))Z LV WKH
ZHDNFKDUJHIRUDQXFOHXVZLWKNQHXWURQVDQGZSURWRQVșw LV WKHZHDNPL[LQJDQJOH7KHWRWDOFURVVVHFWLRQLV
UHODWLYHO\ODUJHZKLFKLVSUHVHQWHGDV












2.2. Emission detector RED-100 
7KHHPLVVLRQPHWKRGRISDUWLFOHGHWHFWLRQZDVLQYHQWHGDERXW\HDUVDJR>@,WFDQEHXVHGIRUFRQVWUXFWLRQRI
VRFDOOHG³ZDOOOHVV´GHWHFWRUVWKDWPDNHWKHPDWWUDFWLYHIRUORZEDFNJURXQGH[SHULPHQWV>@$OVRWKLVWHFKQLTXH
DOORZV GHWHFWLRQ RI VLQJOH LRQL]DWLRQ HOHFWURQ JHQHUDWHG LQ WDUJHW PHGLXP VXFK DV FRQGHQVHG QREOH JDVHV
1RZDGD\VHPLVVLRQGHWHFWRUVDUHZLGHO\XVHGIRUFROGGDUNPDWWHUVHDUFKLQJLQDVVXPSWLRQWKDWLWPDQLIHVWVLWVHOIDV
ZHDNO\ LQWHUDFWLQJPDVVLYHSDUWLFOHV :,03V1HXWULQRFRKHUHQW VFDWWHULQJRIIKHDY\QXFOHLPXVWKDYH WKHVDPH
VLJQDWXUHDVD:,03
VVLJQDO7ZRSKDVHHPLVVLRQGHWHFWRURSHUDWHVDVIROORZV)LJ
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HOHFWULF ILHOG LQ WKHHOHFWUROXPLQHVFHQWJDS7DUJHWPHGLXP LQFOXGHG LQ WKHHOHFWURGHV\VWHP LVEHLQJZDWFKHGE\
3075GHYHORSHGE\+DPDPDWVXVSHFLDOIRU ORZEDFNJURXQGHPLVVLRQGHWHFWRUVZLWK OLTXLG[HQRQDVD
WDUJHWPHGLXP7KHVH307VZHUHPDGHIRUFU\RJHQLFWHPSHUDWXUHVq&TXDQWXPHIILFLHQF\IRUWKHQP
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ZDYHOHQJWKLVDERXW5('KDVWZRVHWVZLWK307LQHDFKRQHXQGHUWKHJULGFDWKRGHDQGRQHDWWKHWRS
RIWDUJHWPHGLXP2ZLQJWRH[WHQGHGHOHFWUROXPLQHVFHQWJDSWRPPWKLFNDSSUR[LPDWHO\ZHH[SHFWDPSOLILFDWLRQ







2.3. Neutrino elastic coherent scattering experiment at KNPP 
'HVSLWH WKH 5(' ZLOO OLNHO\ PRYH WR 616 DW WKH 2DN 5LGJH 1DWLRQDO /DERUDWRU\ RI 86$ IRU WKH ILUVW
REVHUYDWLRQRIQHXWULQRFRKHUHQWVFDWWHULQJRQQXFOHLWKHUHLVDSRVVLELOLW\WRFDUU\RXWWKHH[SHULPHQWDWWKH.DOLQLQ

























LV VSRQWDQHRXV SURFHVV REVHUYHG LQ WZRSKDVH HPLVVLRQ GHWHFWRUV 7KLV QRLVH LV DVVRFLDWHGZLWK WKHUPDO HOHFWURQ

















&RPSRQHQWPDWHULDO 8 7K . &R &V
307P%TXQLW     
&U\RVWDW7LWDQLXPP%TNJ     
5HIOHFWRU7HIORQP%TNJ     
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LV DW OHDVW  WLPHV VPDOOHU WKHQ WKH EDFNJURXQG UDWH IURP LQWHUQDO FRPSRQHQWV $OVR DFFRUGLQJ *(00$
PHDVXUHPHQWV WKH QHXWURQ IOX[ IURP WKH UHDFWRU FRUH GRHV QRW GHSHQG RQ WKH UHDFWRU RSHUDWHV RU QRW VLQFH WKH







WKHLU SURGXFWV FDQ EH YHWRHG E\ SODVWLF VFLQWLOODWLRQ ©XPEUHOODª FRYHULQJ WKH 5(' 7KH PRVW GDQJHURXV
EDFNJURXQGJHQHUDWHGE\PXRQVDQGFDQQRWEHDYRLGHGLVWKHQHXWURQVERWKSURPSWDQGFRROHGGRZQDIWHUQXPEHU





7KH SUHOLPLQDU\ UHVXOW RQ VXPPDU\ RI EDFNJURXQGV IURP LQWHUQDO GHWHFWRU VWUXFWXUH FRPSRQHQWV UDGLRDFWLYLW\
$FRVPLFQHXWURQV%WRJHWKHUZLWKH[SHFWHGVLJQDO&LVSUHVHQWHGRQWKH)LJ
$VWKHH[SHFWHGVLJQDOLVDWDOHYHORIVHYHUDORUGHURIPDJQLWXGHKLJKHUWKHQEDFNJURXQGZHSURSRVHRXUGHWHFWRU









:HSURSRVHG WKH WZRSKDVH[HQRQGHWHFWRU UHVSRQVLEOH WRGHWHFWQHXWUDOFRKHUHQWQHXWULQRVFDWWHULQJRQKHDY\
QXFOHL:HKDYHEHHQVWXG\LQJWKHHQYLURQPHQWDOFRQGLWLRQVDWRQHRIWKHSRVVLEOHGHWHFWRUVLWH.133&RPSXWHU
PRGHO VKRZHGSRVVLELOLW\RIXVDJHRXUGHWHFWRU IRUGHWHFW DQG VWXG\FRKHUHQWQHXWULQR VFDWWHULQJDW WKLVGLVSRVDO
)XUWKHUPRUH LW LV SRVVLEOH WR XVH WKLV SURFHVV DQG RXU GHWHFWRU DV D WRRO IRU GLIIHUHQW UHDFWRU PRQLWRULQJ WDVNV
PRQLWRULQJRIRXWSXWSRZHUPRQLWRULQJRIEXUQXSHIIHFWPRQLWRULQJRIFULWLFDOVLWXDWLRQV
$FNQRZOHGJHPHQWV
7KLV ZRUN ZDV VXSSRUWHG E\ WKH 5) *RYHUQPHQW XQGHU FRQWUDFWV RI 1518 0(3K, ZLWK WKH 0LQLVWU\ RI
(GXFDWLRQDQG6FLHQFHRI1R*IURP2FWREHUDQG1RɉIURP0D\DQGLQSDUW
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